Heat stress aggravates viral myocarditis in mice.
While a beneficial effect of hyperthermia on viral infection has been hypothesized, there are no data on viral myocarditis in vivo. To investigate whether hyperthermia might attenuate the course or severity of viral myocarditis, we studied the pathological changes in a murine model of viral myocarditis. C3H mice were inoculated i.p. with the encephalomyocarditis virus (500 pfu). They were anesthetized and heated to a body temperature of 42.5+/-0.2 degrees C for 30 min. The latter was performed 4 hr before (n=28, HB) or 4 hr after (n=28, HA) the viral inoculation; results were compared with nonheated, infected controls (n=30, Cont). Cardiac viral titers were recorded on day 3, and the body weight (BW), heart weight (HW) and pathological changes were recorded on days 5 and 10. The incidence of spontaneous mortality on day 10 was significantly higher in the HA group (all deaths occurring by day 7 post-inoculation) as compared with the HB (35%) or Cont (18%) groups. Viral titers in the HA group (n=4) were significantly (P<0.05) higher than those in the Cont (n=7) or HB (n=7) groups (4.11+/-0.54 vs 3.01+/-0.44 and 3.23+/-0.45 LogTCID50/mg, respectively). On day 5, the HW, the BW/HW ratio, and the severity of myocardial necrosis were all significantly higher in the HA than in the Cont and HB groups. To confirm the effect of hyperthermia on the expression of heart shock protein (HSP), immunohistochemical staining was done in the virus-infected hearts. The nucleus and cytoplasm of the injured myocardium in the HA group strongly expressed HSP70, whereas the HB and Cont groups were negative for this protein. In conclusion, induction of hyperthermia after viral inoculation aggravated the viral-induced myocardial necrosis and increased the mortality rate in a murine model of viral myocarditis and induced myocardial heat shock protein 70.